The theory of reinvestment proposes that relatively automated skills can be disrupted by 2 attempts to consciously monitor and control the mechanics of movements (Masters, 1992; 3 Masters & Maxwell, 2008; Masters, Polman, & Hammond, 1993) . The theory is underpinned 4 by an assumption that conscious monitoring and control mechanisms if used inappropriately 5 can disrupt motor automaticity (i.e., 'deautomatization', Deikman, 1966) , resulting in 6 performance that is suboptimal.
7
The likelihood that conscious monitoring and control mechanisms will become 8 involved in motor processes is a function of situational contexts, such as psychological 9 pressure, or individual personality differences. An individual"s propensity for reinvestment 10 can be quantified by the Reinvestment Scale (Masters et al., 1993) . Previous studies have 11 consistently demonstrated a negative association between reinvestment and performance 12 under pressure in sport (Chell, Graydon, Crowley, & Child, 2003; Jackson, Ashford, & 13 Norsworthy, 2006; Jackson, Kinrade, Hicks, & Wills, 2013; Maxwell, Masters, & Poolton, 14 2006). Although reinvestment has been extensively investigated within the context of 15 pressured situations, less is known about its role during distinctive stages of practice.
16
Moreover, reinvestment has been treated as a negative personality trait, but its negative 17 influence may be confined to certain contingencies, such as psychological pressure.
18
The pervasive view that conscious engagement in online skill execution
19
(reinvestment) necessarily hinders performance has recently been challenged by researchers 20 who have suggested that consciousness might be useful in certain circumstances (Toner & 21 Moran, 2014a , 2014b . For instance, when well-learned techniques need to be subtly changed 22 or refined, reinvestment might prove advantageous for performance (Carson, Collins, & 23 Richards, 2014; Toner & Moran, 2014b) . For example, consciously monitoring movements 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 2 might help skilled performers to identify aspects of their movements that are in need of 25 refinement and conscious control might help when refining those movements. Additionally, 26 for novices it is possible that reinvestment early in practice may facilitate the identification of 27 appropriate solutions to the motor problem (Baddeley & Wilson, 1994; Berry & Broadbent, 28 1988; Gentile, 1998) .
29
Novices have a tendency to learn by "trial and error". In response to unsuccessful 30 movement outcomes, individuals form and test hypotheses in a search for the most effective 31 motor solution (Masters & Poolton, 2012) . Individuals with a high propensity for 32 reinvestment (as compared to a lower propensity) tend to accumulate more technical 33 knowledge as a result of practicing (Maxwell, Masters, & Eves, 2000) and also display 34 greater verbal-analytical processing of movements as indexed by neuropsychological 35 measures (Zhu, Poolton, Wilson, Maxwell, & Masters, 2011) . Given that hypothesis testing 36 can result in the accrual of technical skill-relevant knowledge that has been shown to disrupt 37 performance of relatively automated skills, researchers have advocated implicit motor 38 learning paradigms that limit the accrual of declarative knowledge (Masters & Poolton, 39 2012).
40
Prior research has also revealed that although directing conscious attention to movements 41 is debilitative during performance of well-practiced skills, it might not be debilitative during 42 performance of less-practiced skills (Beilock, Carr, MacMahon, & Starkes, 2002; Beilock & 43 Gray, 2012; Ford, Williams, & Hodges, 2005; Gray, 2004) . Individuals with a high 44 propensity for reinvestment (high reinvestors) might be more inclined to engage in hypothesis 45 testing behavior, which might initially lead to inconsistencies in the pattern and 46 parameterization of movement; however, it should lead to the identification of effective 47 actions earlier in practice. For example, a novice golfer who is a high reinvestor might start 48 off making several technical adjustments in force and/or angle of the putter face at ball 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64 Orrell, Masters, & Eves, 2009; elderly, 69 Wong, Masters, Maxwell, & Abernethy, 2008) 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 4 Recently, Malhotra, Poolton, Wilson, Fan, and Masters (in press) 
110
These findings provide some insight about how conscious motor processing might 111 manifest in performance but its role during practice is yet to be examined. Furthermore, it is 112 uncertain how movement self-consciousness might influence performance during practice.
113
Given that the two dimensions of movement-specific reinvestment have been taken to 114 represent different types of conscious processing they might be expected to influence 115 performance via different underpinning processes.
116
The primary aim of the current study was therefore to investigate the unique influence of 117 the two dimensions of movement-specific reinvestment on performance of a complex motor 118 skill (a golf putt) early and later in practice and to examine the underlying movement 119 kinematics that might mediate the role of the two dimensions in putting proficiency. Given 120 that the direction and magnitude of force applied to the ball by the putter face are the two 121 main factors that ultimately determine putt success, appropriate kinematic measures were (Pelz, 2000; Sim & Kim, 2010) . Variability of impact velocity was measured to 123 assess force applied to the ball. Prior research has identified 3 main parameters that determine 124 direction of the putting stroke; with putter face angle at impact being the most important 125 determinant (80%), followed by putter path (17%) and horizontal impact point (3%) (Karlsen, 126 Smith, & Nilsson, 2008) . Given that variability of the putter face angle (in degrees) at ball 127 impact (relative to the direction of aim) has been shown to be the most important parameter 128 that determines stroke direction it was used in the current study (Karlsen et al., 2008; Pelz, 129 2000) . We expected that the complexity of the task would encourage individuals with a high 130 propensity for conscious motor processing to engage in hypothesis testing behavior which 131 would be reflected in a positive association between this dimension and variability of impact 132 velocity and putter face angle at impact. We were uncertain whether conscious engagement in 133 the task would immediately manifest in more proficient putting early in practice. We putter face angle at impact and impact velocity were extracted from the SAM Puttlab system.
179
The change in variability of these stroke parameters from the pre-test to the retention test was 180 also calculated.
181
Procedure 182 Participants attended individual practice sessions, which began with a pre-test of 10 183 putts. No instructions were provided to participants about how to putt but they were expected 184 to test hypotheses on their own (i.e., unguided discovery learning). Unguided discovery 185 learning has been shown to be associated with accrual of task specific verbalizable 186 knowledge (Hardy, Mullen, & Jones, 1996; Masters, 1992; Maxwell et al., 2000) . and CMP in which they were entered as the independent variables, and putting proficiency 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63 and SD putter face angle at impact, 95% CI = -0.09 to 0.29, were also not significant. reinvestment might benefit performance (Carson et al., 2014; Toner & Moran, 2014b conscious motor processing) facilitated the search for motor solutions (Baddeley & Wilson, 328 1994; Gentile, 1998) early in practice.
329
It is unclear why a higher propensity for conscious motor processing resulted in lower 330 as opposed to higher variability of impact velocity and putter face angle at impact. The scarcity of literature on movement self-consciousness made it difficult to make concrete 359 predictions with respect to this dimension of movement-specific reinvestment. Our results
360
were somewhat consistent with the findings of Malhotra et al. (in press) in that movement actual and desired state (Schmidt, 2008) . In this case, the construct "movement self- 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 17 necessarily with an intention to consciously intervene in motor processes as one might expect 377 with conscious motor processing.
378
Theoretical Implications
379
Previous researchers have drawn a conceptual distinction between conscious (explicit) 380 monitoring and conscious control of movements (Jackson et al., 2006; Masters & Maxwell, 381 2008) and recent research has found that conscious monitoring and conscious control 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 18 baseball swing experienced a disruption in performance which was partially attributed to an 400 interference in the sequencing and timing of the movements involved in the baseball swing. (Masters et al., 2007; Orrell et al., 2009; Wong et al., 2008) . For Parkinson"s 442 disease patients, for example, conscious motor processing rather than movement self-
443
consciousness plays a dominant role in motor performance (Masters et al., 2007 viewpoint that reinvestment is necessarily detrimental to performance of well-practiced skills.
489
Toner and Moran (2014b) argued that exponents of self-focused attention theories examine 490 performance in isolated instances and often fail to consider changes in attention processes 491 across time (e.g., on and off season) and contingencies (e.g., skill recovery after injury).
492
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